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The copper water stops quite generally utilized at expansion joints should be so designed that material movement may take place between adjoining blocks without rupturing the water stop. To facilitate such action a piece of asphalt board, about l/i in. thick, or other relatively soft material, is sometimes inserted in the groove of the copper water stop and the tongue swabbed with hot tar or asphalt to prevent adherence of concrete. Great care should be exercised in placing the water stops to make sure that there are no areas of honeycombed concrete in contact with the water stop.
Earlier practice in facing construction was to bring the rubble cushion to a smooth surface by plastering the joints or by laying up a course of rubble with mortar joints, sometimes applying a bituminous coating thereon, so that the concrete diaphragm would be free to move independently of the rock settlement.
Later practice, as at Dix River Dam (5), Salt Springs (1 and 8), and other dams, has been to construct grooves in the rubble cushion approximately 2 ft deep by 3 to 4 ft wide along the lines of vertical and horizontal expansion joints. The horizontal and vertical concrete stringers on which the slabs rest should be poured in these grooves without the use of bottom forms so that they will bond thoroughly into the rock fill. They need not be reinforced. Their top must be finished to line and grade to receive the concrete slabs.
The top of the rubble cushion should be chinked with spalls sufficiently to prevent waste of concrete or loss of mortar from concrete. The concrete should then be poured directly upon the top surface of the rubble cushion. The concrete facing and a portion of the rubble cushion are thus so bonded together as to act as a monolith following the settlement of the rock fill beneath.
Some engineers feel that bonding the slab to the rubble cushion tends to prevent the free action of the expansion joints. In order that the expansion joints should act properly as such it would be necessary to use either a light wooden form or a mortar bed covered with tar paper on top of the rubble cushion and to anchor the upper end of the concrete slab to the stringer by means of a shear key and heavy reinforcing bars, leaving the lower end and sides free to move , on the other stringers, the tops of which should be coated with asphalt to prevent adhesion. However, as described above, it has been demonstrated by actual construction that the concrete facing will adjust itself when poured directly on the rubble cushion. The cost of such facing is less than any other type, and successful experience justifies its use. Fig. 9 shows some of the more important details of the reinforced concrete facing used at the Salt Springs Dam in California.
8, Settlement and Sluicing. Total vertical settlement in excess of 5 per cent of the height has occurred in some rock-fill dams, and the horizontal displacement may be nearly as great. If, however, the loose rock dump fill is constructed in advance of the rubble cushion with a proper use of sluicing water, the initial settlement may be large; but subsequent settlement, after the placing of the rubble cushion and the impervious facing, should not exceed 2 per cent of the height.